In the title compound, C 22 H 23 N 3 O 4 , the tolyl ring is almost perpendicular [83.86 (7) ] to the best plane through the eight atoms of the pyrrolizidine ring system. The molecular conformation is stabilized by an intramolecular O-HÁ Á ÁO hydrogen bond. The crystal packing features inversion dimers with R 2 2 (8) motifs linked by pairs of N-HÁ Á ÁO hydrogen bonds.
Related literature
For indole derivatives, see: Ali et al. (1989) ; Nigović et al. (2000) ; Okabe & Adachi (1998); Oxford (1995) ; Schollmeyer et al. (1995) ; Taylor et al. (1999) . For a related structure, see: Usha et al. (2005) . For ring conformations, see Nardelli (1983) . Mo K radiation = 0.09 mm À1 T = 293 K 0.20 Â 0.18 Â 0.18 mm
Data collection
Bruker Kappa APEXII CCD diffractometer 18094 measured reflections 4912 independent reflections 3737 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.175 S = 1.25 4912 reflections 264 parameters H-atom parameters constrained Á max = 0.50 e Å À3 Á min = À0.34 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009).
2'-Hydroxymethyl-1'-(4-methylphenyl)-2'-nitro-1 ',2',5',6',7',7a'-hexahydrospiro[indoline-3,3 'pyrrolizin]-2-one S. Sathya, S. Bhaskaran, G. Usha, N. Sivakumar and M. Bakthadoss
Comment
The indole unit is observed in plants (Nigović et al., 2000) . Some of the indole derivatives exhibit anti-tumour (Schollmeyer et al., 1995) and anti-bacterial (Okabe & Adachi,1998) activities. Sumatriptan, an indole derivative has been introduced into medicine as a drug for the treatment of migraine (Oxford, 1995) . Pyrido [1, 2 -a]indole derivatives have been observed as potent inhibitors of HIV-typeI (Taylor et al., 1999) . Spiro-indoles have been reported to exhibit fungicidal activity (Ali et al., 1989) . In view of the wide spectrum of biological activity of indole and pyrrolizidine derivatives, the X-ray analysis of the title compound has been undertaken and the crystallographic details are reported in this communication. Bond lengths and bond angles of the pyrrolizidine group and the indole unit are in the same range as observed in reported structures (Usha et al., 2005) The C7 = O4 double bond is slightly elongated [1.225 (2) Å] and this may be due to the active involvement of O4 both in intra and intermolecular hydrogen bonding. The pyrrolizidine ring is perpendicular to the methyl benzyl ring [89.8 (1)°].
The pyrrolizidine and methyl benzyl ring make angles of 81.7 (1) and 68.9 (1)°, respectively, with the oxindole system. The sum of the angles around N2 and N3 [360 and 341.7°], indicates sp 2 and sp 3 hybridization, respectively. The N3/C11-C14 ring adopts a half chair conformation with the smallest asymmetry parameter (Nardelli, 1983) of D2 (N3) = 0.018 (1)°. The asymmetry parameter DS (C9)= 0.024 (1)° indicates the half chair conformation of the N3/C8/C9/C15/C14 ring. The overall conformation of the pyrrolizidine ring is folded about the bridging bond N3-C14. In the title compound, each molecule is linked to two of its adjacent centro-symmetrically related molecules through N-H···O and C-H···O hydrogen bonds, forming dimers described by R 2 2 (8) and R 2 2 (18) rings. The atom O3 acts as a donor for an intrammolecular hydrogen bond.
Experimental
A mixture of (E)-2-nitro-3-p-tolylprop-2-en-1-ol(2 mmol, 0.39 g),isatin(2 mmol, 0.29 g)and l-proline (2 mmol, 0.23 g) in acetonitrile(8 ml) was refluxed for 2 h. After the completion of the reaction as indicated by TLC, the reaction mixture was concentrated and the resulting crude mass was diluted with water (20 ml) and extracted with ethyl acetate (3x10ml) and dried over anhydrous NaSO4 The organic layer was concentrated and purified by column chromatography on silica gel (Acme 100-200 mesh), usingethyl acetate: hexanes (3:7) to provide as a colorless solid in 59% (0.46 g)yield.
Refinement Atomic displacement parameters (Å 2 )
0.0539 (9) 0.0497 (8) 0.0399 (9) 0.0035 (7) −0.0110 (7) −0.0100 (6) C2 0.0661 (11) 0.0658 (11) 0.0403 (9) 0.0023 (9) −0.0074 (8) 0.0034 (8) C3 0.0788 (13) 0.0494 (9) 0.0619 (12) 0.0034 (8) −0.0128 (10) 0.0120 (8) C4 0.0760 (13) 0.0385 (8) 0.0622 (12) 0.0062 (8) −0.0124 (10) −0.0019 (7) C5 0.0454 (8) 0.0383 (7) 0.0451 (9) 0.0042 (6) −0.0102 (7) −0.0086 (6) C6 0.0384 (7) 0.0374 (6) 0.0366 (7) 0.0021 (5) −0.0115 (6) −0.0066 (5) C7 0.0365 (7) 0.0376 (7) 0.0417 (8) −0.0003 (5) −0.0070 (6) −0.0164 (6) C8 0.0322 (7) 0.0335 (6) 0.0348 (7) −0.0006 (5) −0.0067 (5) −0.0127 (5) C9 0.0279 (6) 0.0335 (6) 0.0367 (7) −0.0031 (5) −0.0075 (5) −0.0077 (5) 
